Background--Despite the success of current cardiovascular disease (CVD) management programs, many patients do not achieve optimal control of CVD-related risk factors. New strategies are needed to better activate and engage these patients.
M ore than 90 million adults in the US population are living with cardiovascular disease (CVD). 1 Although medical advances have dramatically improved the diagnosis and treatment of CVD risk factors such as hyperlipidemia, hypertension, and diabetes mellitus, most patients do not meet all guideline-recommended risk factor reduction targets. [2] [3] [4] This gap persists despite widespread implementation of disease management programs to improve the identification and control of chronic conditions. 5, 6 Patients who struggle with behavioral, psychological, and social barriers may not sufficiently engage with the array of datadriven and team-based services increasingly incorporated into primary care. 7 New care strategies are therefore needed to unlock the potential of evidence-based disease management efforts for these more complex patients.
Interventions that enhance patient activation offer one potential strategy to improve the impact of CVD risk management programs. The term patient activation refers to individuals' understanding of the role they play in their health, and their knowledge, skill, and confidence in taking actions to advance health-related goals. 8 Patient activation provides a foundation for achieving patient-centered and collaborative care, consistent with principles of the Chronic Care Model. 9 More activated patients report better care quality and coordination, 10, 11 communicate more often with medical providers, 12 and exhibit better medication adherence, 13 compared with less activated patients. Interventions based on group learning and motivational interviewing (a patientcentered counseling technique) have been associated with improved patient activation. 14, 15 However, there remains a need for randomized clinical trials to demonstrate the effects of patient activation interventions on clinical outcomes such as CVD risk factor control, and more study of how to activate and engage patients in a population health management context.
We hypothesized that a behavioral intervention to increase patient activation, patient-centered care processes, and healthcare system engagement would lead to improved CVD risk factor control. We tested this hypothesis in a randomized clinical trial, CREATE Wellness (Changing Results-Engage and Activate to Enhance Wellness), for patients persistently falling short of treatment targets within an integrated healthcare delivery system's existing CVD disease management program.
Methods
The data that support the findings of this study are available from the authors upon reasonable request; please send requests by email to richard.w.grant@kp.org.
Study Setting
We conducted the CREATE Wellness randomized clinical trial from February 2015 to September 2017 with 1 year of clinical follow-up ending September 2018 (ClinicalTrial.gov NCT 02302612). This parallel, 2-arm trial was implemented with randomization at the patient level stratified by medical facility. We enrolled 647 patients from 3 medical facilities within Kaiser Permanente Northern California (KPNC). KPNC is a non-profit integrated healthcare delivery system providing care for over 4.4 million members throughout Northern California. The distribution of member demographic and socioeconomic factors is diverse and similar to that of the regional population. 16 
Usual Care
As part of usual care, all KPNC members with increased CVD risk are automatically identified for care by the KPNC Preventing Heart Attacks and Strokes Everyday disease management program, 17 a successful population-based CVD risk management program first implemented in 2005. Using a continuously updated patient registry, nurses and pharmacists assist patients with CVD risk factor control through regular outreach by telephone or secure message through the electronic patient portal. These disease management clinicians support medication adherence, laboratory testing, and other self-management behaviors intended to facilitate achievement of CVD risk factor control.
CREATE Wellness Intervention
CREATE Wellness was designed to provide patients with the knowledge and skills to more effectively benefit from CVD disease management programs. The CREATE Wellness intervention consisted of 3 group-based patient activation sessions 2 weeks apart that included between-session contacts with the interventionist (by secure message, telephone, or video appointment) to reinforce self-management behaviors and skills discussed in the prior session and to build confidence to manage overall health. The design and content of CREATE Wellness has been described previously. 18 Briefly, the intervention design drew upon feedback from patient and clinician stakeholders and was modeled on evidence from the patient activation and engagement research literature. [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] CREATE Wellness sought to provide a forum for patients to define their own treatment priorities, practice skills in healthcare system engagement, and identify strategies for addressing obstacles to self-management. Participants were able to join sessions by telephone if they could not attend in person.
One of 3 different study interventionists with a health education training background facilitated the sessions using motivational interviewing techniques. Motivational interviewing differs from traditional didactic counseling through the use of active listening and empathy, elicitation of ideas from patients' own lived experiences, and reinforcement of incremental cognitive and behavioral steps towards a patient-
Clinical Perspective
What Is New?
• This randomized controlled trial assessed a new intervention program designed to increase self-management knowledge, skills, and confidence among patients in a cardiovascular disease risk factor management program who were consistently falling short of treatment goals.
What Are the Clinical Implications?
• A small number of patient-centered group sessions and between-session individual contacts improved patients' activation, healthcare experiences, and engagement with the healthcare system, but did not significantly improve cardiovascular disease risk factor control relative to usual care. • Patients who struggle to meet cardiovascular disease risk factor control targets may benefit from more intensive intervention addressing additional barriers at the individual, family, community, care team, and health system level.
defined goal. 29 Using the group-based structure, interventionists encouraged peer feedback to reinforce participant successes and collective problem-solving in response to care-related barriers. A key product of CREATE Wellness sessions was the development of an individualized care plan. This plan, intended for participants to collaboratively share with their primary care physicians and care team, translated priorities defined during the intervention into actionable steps. CREATE Wellness sessions also incorporated active practice, including live demonstrations of electronic patient portal tools and participant role-play of planned conversations with their medical providers, to enhance patient confidence to manage their overall health even in the face of life stressors.
Clinical Trial Procedures
Patient eligibility criteria included: age 40 to 85 years, English proficiency, and ≥1 unmeasured or uncontrolled CVD risk factors (hyperlipidemia, hypertension, or diabetes mellitus) during at least 2 years before enrollment. Uncontrolled hyperlipidemia was defined as low-density lipoprotein (LDL) cholesterol ≥100 and no current statin medication; uncontrolled hypertension was defined as systolic blood pressure (SBP) ≥140 mm Hg; and uncontrolled diabetes mellitus was defined as hemoglobin A1c (HbA1c) ≥8 among patients with diagnosed diabetes mellitus. Study staff identified potentially eligible patients using electronic health record (EHR) data. After we obtained approval from individuals' care managers, eligible participants were contacted and provided written consent. Study allocation via a random number generator was to either the intervention group (usual care plus CREATE Wellness intervention) or to the control group (usual care only).
Study staff scheduled CREATE Wellness participants into upcoming group-based intervention cohorts, with a goal of enrolling 8 to 12 participants per intervention cohort. Although patients could not be blinded to randomization status, usual care providers and research staff collecting clinical EHR data or survey responses were blinded to randomization status. The Kaiser Foundation Research Institute provided Institutional Review Board (IRB) approval for our study.
Baseline Assessment
During an in-person enrollment interview, participants completed baseline self-report measures capturing demographics, health literacy (one item: "How often do you have problems learning about your medical condition because of difficulty understanding written information?" dichotomized at "sometimes" 30 ), depressive symptoms (the 9-item Patient Health Questionnaire 31 ), and measures of patient activation and patient-centered care processes. We ascertained baseline body mass index, attainment of CVD risk factor control, and current statin medication from EHR-derived data recorded in the year before study enrollment. For participants with no measured body mass index, LDL, SBP, or HbA1c (only patients with diabetes mellitus) in this time period, we used the most recent prior value recorded in the EHR during the 2 years before the baseline enrollment interview.
Outcome Assessment
Participants completed patient-reported outcome measures (patient activation and patient-centered care processes) by telephone 6 months post-enrollment using telephone-validated surveys. We collected measures of healthcare system engagement, CVD risk factor control, and medication adherence from participants' EHRs and pharmacy dispensing data recorded during the 12 months after the baseline enrollment date.
Patient activation
The 13-item patient activation measure 32 assessed individuals' perceived responsibility for their own health and degree of skill, knowledge, and confidence in self-care; raw scores were recalibrated per the developers' instructions to a 0 to 100 scale, with higher levels signifying greater patient activation.
Patient-centered care processes
The Patient Assessment of Chronic Illness Care (PACIC) 33 captured the degree to which participants saw their healthcare team as patient-centered and aligned with the Chronic Care model. This 20-item questionnaire generated a summary score (mean of all items) and 5 subscale mean-item scores capturing the following processes: Patient Activation (providers encourage patient involvement in care; 3 items); the Delivery System (the system is well-organized and provides information that enhances patients' self-care decisions; 3 items); Goal Setting (providers are collaborative in setting and tailoring goals; 5 items), Problem Solving (providers consider the patient's context and possible barriers in devising treatment plans; 4 items), and Follow-Up (providers are proactive about contacting patients, monitoring progress, and coordinating additional care; 5 items). Response options ranged from 1 (none of the time) to 5 (always), with higher scores indicating more patient-centered care.
Healthcare system engagement
Using EHR data, we assessed communication between patients and their CVD population manager through secure messaging on the electronic patient portal and through telephone-based appointments. Activity logs from the healthcare system's electronic patient portal provided a measure of how many days patients logged in to access their health data or communicate with providers. Secure messages, telephone appointments, and login-days were summarized by 6-month intervals during the 1-year follow-up period, both as total counts and as binary any/none outcomes.
Medication adherence and initiation
We measured participants' adherence to lipid, blood pressure, and diabetes mellitus control medications, when prescribed, and the initiation of these medications using pharmacy dispensation records. We calculated proportion of days covered (PDC) 34 for each therapeutic category and classified proportion of days covered ≥80% as sufficient medication adherence. For each medication type, the first dispensation recorded in the follow-up period (with no dispensation record in the year preceding baseline) was classified as medication initiation.
CVD risk factor control
Based on the last recorded LDL, SBP, and HbA1c value in the EHR during the 1-year follow-up period, we counted the number of participants per arm who closed a care gap by achieving "at goal" status in a risk factor domain that was not previously in control, and the number for whom no care gaps remained at the end of the study. "At goal" status was also assessed separately for each risk factor. Consistent with study inclusion criteria, the participant achieved "at goal" status with LDL <100 or prescription of a statin medication (hyperlipidemia goal), SBP <140 mm Hg (hypertension goal), or HbA1c <8.0 (diabetes mellitus goal for participants with diagnosed diabetes mellitus). We also assessed last-recorded follow-up LDL, SBP, and HbA1c as continuous variables.
Statistical Analysis
Power was determined based on the proportion of patients closing any care gap during the 12-month follow-up period, assuming a 2-sided significance level of 0.05. The study had ≥0.90 power to detect a 15% difference between study arms with at least 300 participants in each arm. All group comparisons were based on intention-to-treat principles and used SAS version 9.4 35 or Stata version 15 statistical software. 36 We compared baseline patient characteristics between the control and intervention groups using Wilcoxon rank-sum and Fisher exact tests, as appropriate. To test intervention effects on patient-reported outcomes, we estimated a general linear mixed effects model with change score as the outcome, group assignment and baseline value of the outcome as predictors, and a random intercept per medical facility to adjust for any within-site dependency. For healthcare system engagement, we used a generalized linear mixed effects model with repeated outcome measures at 6 and 12 months postbaseline, with prediction by group assignment and time, and random intercepts at the patient and facility levels. Estimation for healthcare system engagement outcomes was either binomial with a logit link (binary outcomes) or Poisson with a log link (count outcomes). For medication adherence or initiation and CVD risk factor control, we estimated a generalized linear mixed effects model (binomial with logit link), with group as the predictor and including a random intercept for medical facility. 
Results

Recruitment, Enrollment, and Follow-Up
Baseline Participant Characteristics
Study participants averaged 60.1AE9.2 years of age and 55.8% were women. The cohort was diverse in race/ethnicity (32.6% white, 26.3% Latino, 21.2% Asian, 11.4% black). The 2 study arms were similar on all baseline demographic and clinical characteristics (Table 1) .
Patient-Reported Outcomes
At 6 months post-enrollment, intervention participants had relatively higher increases in patient activation (adjusted mean difference [AMD]=2.8; P=0.01, Table 2 ). They also reported more improvement in patient-centered care processes in accordance with Chronic Care Model principles (AMD=0.19; P=0.003), including more activation by providers (AMD=0.25; P=0.01), more collaborative goal setting 
Effects on Healthcare System Engagement
By 1-year post-enrollment, intervention participants engaged more frequently with the healthcare system using online tools than participants in the control group (Table 3) . Compared with the control group, intervention participants were more likely to have exchanged any secure messages with population health managers (47.3% versus 32.7%; odds ratio=1.8; P<0.01) and had a 70% higher adjusted rate of exchanging secure messages (incidence rate ratio =1.7; P=0.01). Relative to the control group, the intervention group had a 30% higher adjusted rate of days logging into the electronic patient portal (incidence rate ratio =1.3; P=0.04). 
Clinical Outcomes and Medication Adherence
Discussion
Patients with cardiovascular disease experience many challenges to achieving guideline concordant care. Prior research has suggested that greater knowledge, skill, and confidence among patients is associated with more positive engagement with health care. 37 We tested an evidence-based intervention (CREATE Wellness) designed to activate and engage patients who have been consistently unable to achieve CVD risk factor control goals. CREATE Wellness participants increased their measured level of patient activation by a clinically significant increment (>3 points, as defined in past studies). 38, 39 The CREATE Wellness intervention also increased patients' engagement with their care team through increased secure electronic messaging with their population health managers and use of the electronic patient portal, 2 behaviors that can facilitate collaborative chronic illness care. Despite these significant changes, CVD risk factor control did not improve relative to control patients in response to the intervention, underscoring the challenge of improving CVD risk reduction among patients persistently not meeting goals of care. There are several potential reasons why changes in patient activation and care-seeking behaviors did not translate to the ultimate outcome of improved CVD risk factor control. Patients were already enrolled in a successful disease management program, perhaps reducing the potential impact of an additional intervention. These participants by design had ≥2 years of not reaching treatment goals and, therefore, may have been more intractable to clinical change. Intervention strategies to improve risk factor control in this group may require also engaging other team members, including family, caregivers, and clinicians. Even with greater activation and engagement, patients may still encounter significant structural barriers that prevent fully benefiting from their healthcare system, suggesting that future iterations of this CREATE Wellness approach may need to include additional strategies for making it easier for activated patients to access available clinical and community resources. Future studies could focus on less activated patients given our exploratory finding that HbA1c control improved specifically for intervention participants with the lowest level of activation relative to control participants.
Intervention duration may have been inadequate in that the CREATE Wellness intervention was conducted over a 6-week period for each intervention group. Other research has shown that patients receiving behavior change interventions may require longer-term "booster" sessions to sustain the intervention effect. 40 Finally, the theoretical basis for the intervention may need to include other principles besides increasing patient activation and engagement. Although these processes may increase the subjective experience of patient-centered care, they may not lead to sufficient changes in self-management to improve CVD risk factor control. Indeed, we found low rates of medication initiation in the intervention arm, suggesting that future efforts may need to more actively include prescribers in a multi-faceted intervention. Cardiovascular disease remains a leading cause of morbidity and mortality. 1 Major clinical advances in the field over prior decades-such as the advent of statins and the widespread implementation of evidence-based care guidelines-have led to significant declines in CVD-related morbidity and mortality in the United States. One of the major remaining hurdles to further improvement in CVD outcomes is to eliminate the persistent gap between evidence and practice experienced by some patients. Activating these patients to greater engagement in their own care remains one of the most promising strategies for reducing this gap. Our CREATE Wellness intervention provides an important contribution to the literature by demonstrating that a program of 3 group sessions can successfully improve activation and increase participation in care among patients already enrolled in an advanced CVD disease management program. Further work is needed to translate these patient-centered changes into clinical changes in CVD risk factor management.
Several study limitations merit further discussion. The CREATE Wellness intervention was in-person and group-based with 3 scheduled meetings. This structure may have discouraged participation, as seen by the modest enrollment rate after initial phone contact (31%). The results of the current study may therefore not generalize to all patients with poorly controlled CVD risk factors, including those not motivated to attend regular group sessions focused on their health. A promising next step in this line of research will be to incorporate effective online tools (eg, virtual group sessions, monitoring and communication apps) or even non-technological strategies (home visits, community-based group sessions) to engage harder-to-reach patients.
In this randomized clinical trial, we demonstrated that an intervention approach relying on a small number of patientcentered group sessions and between-session individual contacts can improve patients' activation, healthcare experiences, and engagement with the healthcare system. How to extend these benefits to the improvement of clinical outcomes remains a challenge that may require more intensive and sustained intervention with multiple levels of the overall health system.
